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Description 

Technical field of the invention 

[0001] The present invention relates to a method ac- 
cording to the preamble of claim 1 and a communication 
system adapted to perfomi the method. 

Background of the invention 

[0002] A mobile communication system is often adapt- 
ed to different radio bearer technologies, e.g. after a new 
type of radio access network is added to an existing mo- 
bile communication system. The corresponding user 
equipment can typically establish connectionsvia at least 
two different types of radio access networks. For exam- 
ple, the user equipment may be adapted to establish both 
GSM (Global System for Mobile Communication) con- 
nections and UMTS (Universal Mobile Telecommunica- 
tion System) connections which allows users to roam 
both in GSM and UMTS access networks. 
[0003] To simplify the structure and maintenance of 
the communication system and lower costs, preferably 
a common control node controls the establishment" of ra- 
dio links of the connection to the user equipment for two 
or more types of radio access networks, for example a 
combined 2G/3G MSG (2"^ Generation / S""^ Generation 
Mobile Services Switching Center) which is adapted to 
control both connections according to GSM and UMTS 
specifications. This allows to upgrade an existing GSM 
MSG to control also UMTS traffic which is especially ad- 
vantageous if the MSG has still free capacity. The radio 
link establishment is generally perfonned by further 
nodes in the radio access network according to control 
messages sent by the control node, e.g. by a BSC (Base 
Station Controller) or RNC (Radio Network Controller) 
via a radio base station. 

[0004] The access networks of the communication 
system are interconnected by a core network which can 
also provide access to further networks like, e.g., afurther 
mobile network or a fixed telephone network. Within the 
core network, different combinations for the traffic bear- 
ers and the corresponding control protocol are possible. 
GSM traffic is preferably carried on ISUP/TDM (Integrat- 
ed Services digital network User Part/Time Division Mul- 
tiplex) links to allow the further use of existing infrastruc- 
ture, the first of the protocols indicating the control pro- 
tocol and the second one the bearer protocol of a link. 
UMTS traffic is adapted for transport on BiCC/ATM 
(Bearer Independent Call Control/Asynchronous Trans- 
fer Mode) or BICC/IP (Bearer Independent Call Control 
/Internet Protocol) links. 

[0005] For connections, e.g. voice calls, originating 
from the user equipment, a control node like a 2G/3G 
MSG can be adapted in the existing technology to select 
different core network bearers depending on the access 
network where the connection originates. 
[0006] Oneormorefurthercontro! nodes, e.g. aGMSC 



(Gateway Mobile Sen/ices Switching Center) or a TSC 
(Transit Switching Center), initiate the establishment of 
one or more further links of the connection in the core 
network. When a connection terminating at the user 

5 equipment is established, the further control nodes in the 
core network handling a request for the establishment of 
the connection obtain a roaming number, often denoted 
as Mobile Station Roaming Number (MSRN). The roam- 
ing number Is a routing info nnation which allows the rout- 

10 ing of an incoming connection to the user equipment in 
its present position by indicating the control node for the 
radio access network. Generally, a GMSC is an MSG 
with the ability to request routing infonnation from a lo- 
cation register of thecommunlcation network while a TSC 

15 receives a requestfor the establishment of a connection 
from a further network with the request comprising the 
routing information. 

[0007] The access network in which a mobile connec- 
tion terminates at the user equipment Is not known when 

20 the establishment of links in this connection is initiated 
in the core network unless the control node indicated by 
the roaming number controls only connections for a sin- 
gle access network. Further control nodes are not aware 
in which access network a connection ends if the roaming 

25 n umber indicates a common control node as interface to 
the access network. 

[0008] Therefore, it cannot be distinguished between 
GSM and UMTS temninating traffic within the core net- 
work if the roaming number indicates only a common 

30 control node, i.e. acombined 2G/3G MSG, fortenninating 
connections. It is not known whether a connection ends 
up in a UMTS or GSM access network until the connec- 
tion has reached this control node. For example in a core 
network which is in part ATM based and in part TDM 

35 based, it is not possible to make a difference between 
GSM and UMTS terminating connections. 
[0009] To allow an optimum connection handling, one 
option is to select the more advanced transport protocol 
for all connections. However, this approach has the dis- 

40 advantage that existing equipment adapted to a previous 
transport protocol cannot be used anymore or must be 
upgraded at high costs if this is possible at all. Therefore, 
this option Is generally too expensive, especially as com- 
mon control nodes are installed for cost reasons. A re- 

45 routing of the connection after establishment to achieve 
a balanced loading of different network parts and bearers 
is generally impossible or would require excessive sign- 
aling and time, 

[001 0] To track the position of user equipment within 
50 the coverage area of a mobile communication system, 
location areas are defined, typically comprising the cov- 
erage area of one or more radio base stations. A location 
area (l_A) indicates the area in which a user equipment 
can move freely without update of the location infomna- 
55 Won which is preferably stored in the control node con- 
trolling connectionsforthe user equipment. Typically, ad- 
jacent location areas overlap. Location updates can be 
performed by messages between the user equipment 
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and the control node, e.g. in regular intervals or if a user 
equipment detects that it has entered a new location area. 
A location area is identified by a location area identity. 
[0011] International application WO 01/15475 A1 dis- 
closes a network architecture in which the location areas 
supported by different types of radio access networks 
may coincide. Instead of being connected only to a single 
core network, a radio access network can be connected 
to control nodes In different core networks to provide an 
improved service. According to this application, location 
area identifiers transmitted by the core networks may in- 
dicate the core network. 

[0012] To enable the use of user equipment either as 
an IP terminal or a voice tenninal, application EP 1 065 
900 A1 discloses that different transmission paths with 
different transmission protocols can be used in a con- 
nection with the user equipment, especially circuit and 
packet switched paths. The operator, e.g. of a UMTS 
telecommunication system, can decide upon a policy to 
detemnine the path selection process. The user equip- 
ment is provided with a single address regardless of the 
path over which a call is routed. An enhanced visitor lo- 
cation area assigns a mobile station roaming number 
based on the decision which path should be usedforthe 
call. A gateway MSG then routes the call on a path de- 
termined by the roaming number. Irrespective of the se- 
lected path, the connection Is transmitted over the same 
radio access network to the user equipment. 
[0013] However, both applications do not address the 
above problem to allow optimum connections with the 
user equipment irrespective of the present radio access 
while using the existing core network capacity in an effi- 
cient way. 

Summary and description of the invention 

[001 4] It is an object of the present invention to obviate 
the above disadvantages and provide a method for the 
establishment of a connection in a mobile communication 
system which allows both to select an optimum bearer 
in the core network and the further use of existing equip- 
ment. 

[0015] According to the invention, the method de- 
scribed in claim 1 is perfonned. Furthermore, the inven- 
tion is embodied in a communication system as de- 
scribed in claim 1 1 . 

[0016] In the proposed method for the establishment 
of a connection in a mobile communication system, a 
user equipment is adapted to connections over different 
types of radio access networks. The user equipment can 
be for example a mobile phone or any other terminal 
which can establish connections with the communication 
system. The type of the radio access network can espe- 
cially indicate whether the radio access network is adapt- 
ed to interconnection, especially with nodes in the core 
network, via circuit switched connections on a time divi- 
sion multiplex bearer or to packet switched connections. 
[0017] A connection comprises two or more links, es- 



pecially a radio link between the user equipment and a 
radio access network and, unless both endpolnts are in 
the same radio access network, at least one further link 
denoted as core link below. A common control node of 
5 the communication system Is adapted to initiate the es- 
tablishment of the radio link to the user equipment for 
different types of radio access networks. Generally the 
common control node sends a corresponding message 
to a controller in the respective radio access network, 
10 e.g. to an RNC or a BSC, to establish the connection. 
Furthermore, the common control node is adapted to pro- 
vide a routing information for the establishment of the 
core link to a further control node. In customary commu- 
nication networks, the routing Information is requested 
15 for this purpose by a corresponding message from a lo- 
cation register storing an address of a present control 
node in which the user equipment is registered. The lo- 
cation register in turn forwards the requested routing in- 
fomiation to the further control node. 
20 [001 8] The further control node initiates the establish- 
ment of at least the core link of the connection, optionally 
of some or ail further links. The further control node can 
either establish the corresponding links or send control 
messages to other nodes which establish the links. The 
25 furthercontrol node initiates the establishment of the core 
link according to the routing infomiation. According to the 
invention, the core link can be established with different 
transport bearers. The common control node determines 
the type of radio access network for the radio link and 
30 provides the routing infomnation according to the deter- 
mined type of radio access network. The further control 
node then attributes the transport bearer of the core link 
according to the routing information. 
[001 9] The proposed method allows to upgrade an ex- 
35 isting communication system with new types of access 
networks and traffic bearers in a simple and effective 
way. An optimum traffic bearer can be selected for a con- 
nection while existing equipment of the network can still 
be used. In this way the costs for the upgrade of a network 
40 are significantly reduced and a balanced load of the 
equipment can be achieved. For example if a GSM MSG 
is upgraded to carry also UMTS traffic, an ATM or IP 
based connectivity network can be used for the UMTS 
payload whereas the GSM traffic can be carried on a 
45 TDM based bearer in the core network. In this way the 
existing TDM based infrastructure can be used further- 
more for GSM traffic. 

[0020] in a preferred embodiment of the proposed 
method, a position of the user equipment within the cov- 
50 erage area of the communication system is determined 
according to location areas. Gustomary communication 
systems like GSM or UMTS systems administrate the 
location of the user equipment according to location ar- 
eas with respective identifiers. It is possible that location 
55 areas overlap totally or partly. Different location areas 
are attributed to different types of radio access networks 
and the type of radio access network is then determined 
by the common control node from an identifier of a 
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present location area of the user equipment, e.g. when 
the user equipment is paged forthe setup of a connection 
and sends a paging response or after a location update. 
In this way, the type of the access network can easily be 
determined. 

[0021 ] In a first alternative, different roaming numbers 
are selected forthe routing information according to the 
determined type of radio access network. The further 
control node attributes the transport bearer according to 
the received roaming number. For the selection and at- 
tribution, the control nodes can store tables in which 
roaming numbers or groups of roaming numbers are re- 
lated to specific bearers. This alternative allows a simple 
selection of an appropriate bearer while adaptations in 
control nodes are limited to the common control node 
and the further control node. Further adaptations can 
easily be performed for any further upgrades of the com- 
munication system. 

[0022] In a second alternative, the routing information 
comprises a flag indicating the determined type of radio 
access network and the further control node attributes 
the transport bearer according to the flag. This embodi- 
ment is also very simple but requires that the flag, In 
addition to the roaming number, is forwarded to the fur- 
ther control node. Intennediate nodes or messages for- 
warding the routing information, for example an HLR 
(home location register) and messages through any fur- 
ther network require according modifications to transport 
the flag. The flag may either be a single bit in a message 
or memory or it can comprise several bits if more than 
two bearers need to be distinguished. 
[0023] An advantageous common control node con- 
nects a core network of the communication system to at 
least two different types of radio access networks. For 
example, the common control node can be a 2G/3G 
MSG. This allows an effective control of different access 
networks. 

[0024] In an embodiment of the proposed method, the 
furthercontrol node can be atransit node interconnecting 
the core network of the communication system to a fur- 
ther communication network. The further control node 
can be, e.g., a GMSC or a TSC. Depending on the end- 
point of the connection, it is possible that the further node 
is not a transit node, I.e. the connection can also remain 
within the communication system, 
[0025] For an appropriate selection of the bearer the 
detennined type of the radio access network corresponds 
to Its interface to other nodes in the communication sys- 
tem which may, but does not necessarily, correspond to 
the radio interface of the radio access network. The type 
of the radio access network can especially indicate a 
GSM or a UMTS radio access network (UTRAN). 
[0026] Within these and other radio access networks, 
a further subdivision of radio access bearers for different 
types of connections like voice calls or data connections 
is known. It can be advantageous, e.g. for an effective 
handling traffic, to amend the type of the radio access 
network Indicated in the routing infonnation by the type 



of the radio access bearer so that the core network bearer 
can be optimally adjusted to the connection require- 
ments. For example if a connection requires a high band- 
width an appropriate core bearer can be selected if the 
5 type of the radio access network comprises an access 
bearer type. 

[0027] The transport bearer can for example be select- 
ed from a group comprising ATM bearers, IP bearers and 
TDM bearers. 

10 [0028] It is possible that one or more control nodes In 
the proposed method perform both the control of a con- 
nection and the handling of the payload as a customary 
2G MSG. The method Is, however, especially suitable 
for a communication system with a layered architecture 

15 which allows a separate handling of the connection con- 
trol and the bearer establishment In this case at least 
one link of the connection is established to a media gate- 
way which handles the payload of the connection and 
which is controlled by one or more of the control nodes. 

20 [0029] A preferable communication system is adapted 
to perform a method according to any of the above em- 
bodiments. 

[0030] The foregoing and other objects, features and 
advantages of the present invention will become more 
25 apparent In the following detailed description of preferred 
embodiments as illustrated In the accompanying draw- 
ings. 



30 



Brief description of the drawings 
[0031] 



Fig. 1 shows a communication system in which a 
method according to the Invention Is performed 
35 Fig. 2 shows a communication system with ATM and 
TDM bearers In which a media gateway pro- 
vides an interface to a further network 

Fig. 3 shows a communication system with ATM and 
TDM bearers in which aTSC or GMSG provides 
40 an interface to a further network 

Fig. 4 illustrates the forwarding of routing information 
in the configuration of figure 2. 

Detailed description of preferred embodiments of the in- 
45 vention 

[0032] in the figures, broken lines Indicate signaling, 
i.e. call control links, dotted lines indicate payload links 
on afirsttransport bearer, e.g. TDM links, and continuous 

50 lines Indicate payload links on a second transport bearer, 
e.g., on an ATM or IP bearer. A dot in a node indicates 
a transcoder TR which adapts the speech coding in a 
connection according to the specification requirements. 
All figures Illustrate two connection options which can be 

55 selected alternatively, one denoted 3G connection and 
the other one denoted 2G connection below. The corre- 
sponding call control and transport bearers are Indicated 
by 2G and 3G, respectively, in the figures. 
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[0033] Figure 1 shows basic elements of a communi- 
cation system in which a method according to the inven- 
tion is performed. The coverage area CA of the commu- 
nication system is subdivided into location areas LA, LA' 
through which a user equipment UE can move. Location 
areas may overlap and umbrella configurations are also 
possible in which one location area comprises another 
one. The communication system comprises a core net- 
work CN with control nodes 2, 4 and media gateways 6, 
8, 1 0 for handling the payload of connections. The control 
nodes In the example are a combined 2G/3G MSG as 
common control node 2 and a TSG or a GMSG as further 
control node 4. The media gateways are controlled by 
the control nodes using a gateway control protocol GCP, 
e.g. H.248. 

[0034] Connections to the user equipment UE are per- 
formed over different radio access networks 12, 14 indi- 
cated by the corresponding control nodes while further 
elements of the access networks, for example radio base 
stations, are omitted for clarity. In the example, the com- 
mon control node 2 controls a BSC for a GSM access 
network vlathe BSSAP (Base Station System Application 
Part) protocol while a RNC in a UMTS access network 
is controlled by the RANAP (Radio Access Network Ap- 
plication Part) protocol, e.g. in order to initiate the estab- 
lishment of radio links to the user equipment UE. 
[0035] More specifically, figure 1 provides a general 
overview how a combined 2G/3G MSG can be used with- 
in a core network in which the GSM and UMTS traffic is 
carried on separate bearers. In orderto route terminating 
GSM connections viaTDM links and UMTS calls via ATM 
or IP links, the GMSC - orTSC in case of visiting user 
equipment - needs an Information whether the connec- 
tion will end In the user equipment via a GSM access 
network or a UMTS access network. For this purpose, 
separate location areas are defined for the GSM ceils 
and for the UMTS cells, corresponding to the respective 
access networks. The present MSG of the subscriber, 
i.e. control node 2, can determine the type of access net- 
work from the location area. Generally, an MSG is com- 
bined with a visitor location register (VLR) for temporarily 
storing subscription data of users presently located in the 
region served by the MSG. 

[0036] The GMSC, or TSG in case of visiting user 
equipment, uses a roaming number to route a call to- 
wards the terminating MSCA/LR. Two alternatives exist 
to provide the information which type radio access net- 
work is used to the TSG or GMSC. In a first alternative, 
the basic idea is to allocate the roaming number based 
on the location area. In this way, the MSCA/LR provides 
access related information to the GMSC or TSG to select 
the optimum bearer, i.e. the 2G or 3G route is selected 
based on the roaming number. 

[0037] The following steps are carried out to route 
GSM traffic on ISUP/TDM links and UMTS traffic on 
B ICC/ATM or B ICC/IP links in the first alternative: 

1 . Separate location areas are defined for GSM cells 



and UMTS cells, 

2. In the MSCA/LR roaming numbers are defined 
and allocated according to the location area. 

3. The B-number analysis and routing analysis in 
5 control node 4, e.g. a GMSC or TSG, is defined to 

attribute ISUP/TDM routes for roaming number se- 
ries allocated for GSM location areas and to attribute 
BIGG/ATM or BICC/IP routes for roaming number 
series allocated for UMTS location areas. 

[0038] In a second alternative the MSC/VLR stores a 
flag in the VLR to Indicate whether the last location update 
of the user equipment UE was performed from a UMTS 
access network or from a GSM access network. The 
MSC/VLR provides this flag as well as a roaming number 
to the HLR when the latter requests routing infonnation, 
e.g. with the MAP message 'Provide Roaming Number". 
The HLR fonwards the flag and the roaming number to 
the GMSC, e.g. with the MAP message 'Send Routing 
Info', and the GMSC uses the flag to determine a suitable 
routetowardstheterminating MSC/VLR. Thusthe GMSC 
can select e.g. an ISUP/TDM link for GSM traffic or a 
BlCC/ATM fink for UMTS traffic according to the flag. 
[0039] The second alternative has larger impacts on 
the communication system than the first one because for 
visiting subscribers also the call control protocol (e.g. IS- 
UP) needs to carry the flag via the home HLR of the 
subscriber and his home GMSC to the TSG at the edge 
of the visited PLMN (Public Land Mobile Network). There- 
fore, the transport of the flag must be ensured both in the 
home and visited networks of the subscriber and in any 
intermediate network transporting the routing informa- 
tion. 

[0040] I n both alternatives, for a connection originating 
from afurther network FN, a signaling, e.g., ISUP linkfor 
controlling the call is established to control node 4 at the 
edge of the core network while the payload is routed, e.g. 
on a TDM link, to media gateway 10, also located at the 
edge of the core network and being controlled by control 
node 4 via a GCP protocol. According to the determined 
type of radio access network, control node 4 performs 
either a 2G signaling or a 3G signaling to common control 
node 2, controlling both radio access networks 1 2, 1 4 as 
well as media gateways 6, 8. For a 2G radio access net- 
work, a 2G bearer Is selected through the core network 
to media gateway 6 and further to radio access network 
12. For 3G radio access network 14, a 3G bearer is se- 
lected to media gateway 8 and further, after transcoding 
In transcoderTR', to the RNC of the radio access network 
14. 

[0041] Inthefollowing examples one bearerinthecore 
network CN is TDM and another one is ATM or I P. There 
are, however, no changes on this level of description for 
any other types of bearers. 

[0042] Fig. 2 shows a communication system in which 
a media gateway 20 (MGW) provides an interface to a 
PSTN/ISDN (Public Switched Telecommunications Net- 
work/Integrated Services Digital Networi<) as further net- 
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work FN'. Differenttraffic options for terminating calls ex- 
ist In the core network. GSM traffic Is carried on IS- 
UP/TDM links and UIVITS traffic on BICC/ATM orBICC/IP 
links. In contrast to figure 1, the common control node 
22 is integrated with an MGW so that in the 2G case both 
the ISUP signaling and the 2G bearer is established over 
common control node 22. For a 3G connection only the 
BICC signaling is performed to common control node 22 
which controls also media gateway 20. Because the nec- 
essary transcoding Is already performed in transcoder 
TR" of media gateway 20, the latter can be connected to 
the RNG of the radio access network 28 without an in- 
termediate MGW. Therefore, media gateway 20 is con- 
trolled simultaneously by the common and the further 
control node 22, 24. In case that the further control node 
24 is a GMSG, an HLR 26 can forward the required rout- 
ing information for the connections as provided by com- 
mon control node 22. 

[0043] Figure 3 shows a scenario where the signaling 
from the further network is terminated by aTSC or GMSG 
as further control node 40, i.e. the TSC or GMSG, which 
provides an interface to a PSTN/ISDN over which also 
the payload is routed. In the 2G case, ISU P signaling and 
payload are sent to the common control node 42 as in- 
dicated by 2G at the corresponding links in figure 3. If a 
3G bearer is attributed in further control node 40, only an 
ISUP 3G signaling is performed with common control 
node 42. The 3G payload is sent on a 3G TDM bearer 
to media gateway 44 and after transcoding In transcoder 
TR'" on an ATM 3G link to the RNC of the radio access 
network 46. 

[0044] The above examples for the first alternative are 
also valid for the second alternative with the difference 
that, instead of a roaming number allocation based on 
location areas, the selection of the outgoing bearer in the 
GMSG or TSG is based on the flag indicating the access 
type. The same roaming number can then be provided 
for a user equipment in a GSM and in a UMTS access 
network. 

[0045] Figure 4 describes a traffic case example how 
a mobile tennlnating call for a home subscriber is handled 
in the GMSG and 2G/3G MSCA/LR nodes. In case of a 
subscriber roaming In another network a TSG handles 
the call instead of the GMSG at the interface to the PSTN/ 
ISDN according to routing information provided from a 
GMSG in the home network of the subscriber. 
[0046] During the Initialization of the communication 
system, GSM cells and UMTS cells are attributed to dif- 
ferent location areas. During the establishment of a call, 
an ISUP initial address message is received by the GM- 
SG 60 at the edge of the core network from the PSTN/ 
ISDN. The GMSG then sends the message 'Send Rout- 
ing Info' SRI to the HLR 62 of the subscriber. The HLR 
62 sends a message 'Provide Roaming Number' PRN to 
the temiinating MSC/VLR 64 which is identified in a 
record for the subscriber in the HLR as his presently serv- 
ing MSC/VLR. 

[0047] For the first above alternative, the MSC/VLR 64 



allocates the roaming numberbasedon the location area, 
and provides itto the HLR 62 in a reply to message PRN. 
In the second alternative, the MSC/VLR includes a flag 
according to the access network into the reply to the HLR 
5 as well as a roaming number which can then be inde- 
pendent of the access network. The HLR provides the 
roaming number and, optionally, the flag to the GMSG. 
[0048] The GMSG perfonns the B-number and routing 
analysis. For a GSM terminating call, an ISUP route is 
selected with a TDM bearer whereas for the UMTS ter- 
minating call BiCC route is selected with an ATM bearer. 
In the first alternative this information is derived from the 
roaming number in the number analysis while it is derived 
from the flag In the second alternative. 
[0049] All the above examples show connections orig- 
inating from a further network FN. However, it Is obvious 
to a skilled person that a connection may also originate 
in the same communication system, e.g. from a further 
radio access network with the GMSG controlling the ac- 
cess from the further radio access network, or from an- 
other PLMN as further network. Also, all links to the fur- 
ther network in the examples are ISUP/TDM links while 
any other combination of protocols, e.g. BICC/ATM, may 
be used for this link if both the communication system 
and the further network are adapted to handle the proto- 
cols. 

[0050] The above embodiments admirably achieve the 
objects of the invention. However, it will be appreciated 
that departures can be made by those skilled In the art 
without departing from the scope of the invention which 
is limited only by the claims. 



Claims 

1. Method for the establishment of a connection in a 
mobile communication system with a user equip- 
ment (UE), wherein the connection with the user 
equipment (UE) comprises at least a radio link be- 
tween the user equipment and a radio access net- 
work and a core link, wherein a first control node (4) 
initiates the establishment of the core link according 
to a routing infomnation, wherein the core link can be 
established with different transport bearers and the 
first control node (4) attributes the transport bearer 
of the core link according to the routing information, 
characterized in that 

the user equipment (UE) is adapted to connections 
over different types of radio access networks (12, 
14). 

a common control node (2) in a core network of the 
communication system Initiates the establishment of 
the radio link to the user equipment (UE) for the dif- 
ferent types of radio access networks (12, 14) and 
controls connections with the different transport 
bearers, 

and the common control node (2) determines the 
type of radio access network (12, 14) for the radio 
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link and provides the routing infornnation according 
to the determined type of radio access network (12, 
14) to the first control node (4). 

2. Method according to claim 1 , wherein a position of 
the user equipment (UE) within the coverage area 
of the communication system is determined accord- 
ing to a location area (LA), different location areas 
(LA, LA') are attributed to different types of radio ac- 
cess networks (12, 14) and the type of radio access 
network (12, 14) is detennined by the common con- 
trol node (2) from an identifier of a present location 
area of the user equipment. 

3. Method according to claim 1 or 2, wherein different 
roaming numbers are selected for the routing infor- 
mation according to the determined type of radio ac- 
cess network (12, 14) and the further control node 
(4) attributes the transport bearer according to the 
received roaming number. 

4. Method according to claim 1 or2, wherein the routing 
information comprises a flag indicating the deter- 
mined type of radio access network (12,14) and the 
further control node (4) attributes the transport bear- 
er according to the flag. 

5. Method according to any preceding claim, wherein 
the common control node (2) connects a core net- 
work of the communication system to at feast two 
different types of radio access networks (12, 14). 

6. Method according to any preceding claim, wherein 
the further control node (4) is a transit node intercon- 
necting a core network (CN) of the communication 
systenn to a further communication network. 

7. Method according to any preceding claim, whereirl 
the type of the radio access network (12, 14) indi- 
cates a GSM or a UMTS radio access network. 

8. Method according to any preceding claim, wherein 
the type of the radio access network (12, 14) com- 
prises an access bearer type. 

9. Method according to any preceding claim, wherein 
the transport bearer is selected from a group com- 
prising ATM bearers, IP bearers and TDM bearers. 

10. Method according to any preceding claim, wherein 
at least one link of the connection is established to 
a media gateway (6, 8, 1 .0) which handles the pay- 
load of the connection and which is controlled by at 
least one of the control nodes (2, 4). 

11. Comnnon control node for a mobile communication 
system with a user equipment (UE), wherein a con- 
nection with the user equipment (UE) comprises at 



least a radio link between the user equipment and a 
radio access network and a core link, wherein a first 
control node (4) is adapted to initiate the establish- 
ment of the core link according to a routing infonna- 
tion, wherein the core link can be established with 
different transport bearers and the first control node 
(4) is adapted to attribute the transport bearer of the 
core link according to the routing information, char- 
acterized in that 

the mobile communication system comprises user 
equipment (UE) adapted to connections over differ- 
ent types of radio access networks (12, 14), 
the common control node (2) is within a core network 
of the communication system and adapted to initiate 
the establishment of the radio link to the user equip- 
ment (UE) for different types of radio access net- 
works (12, 14) and adapted to control connections 
with the different transport bearers, 
and the common control node (2) is adapted to de- 
tennine the type of radio access network (1 2, 1 4) for 
the radio link and to provide the routing Information 
according to the determined type of radio access net- 
work (12, 14) to the first control node (4). 

12. Mobile communication system with a user equip- 
ment (UE), wherein aconnection with the user equip- 
ment (UE) comprises at least a radio link between 
the user equipment and a radio access network and 
a core link, wherein a first control node (4) is adapted 
to initiate the establishment of the core lln k according 
to a routing Information, wherein the core link can be 
established with different transport bearers and the 
first control node (4) is adapted to attribute the trans- 
port bearer of the core link according to the routing 
infonnation, characterized in that 
the user equipment (UE) is adapted to connections 
over different types of radio access networks (1 2,1 4), 
a common control node (2) in a core network of the 
communication system is adapted to initiate the es- 
tablishment of the radio link to the user equipment 
(UE) for different types of radio access networks (12, 
14) and to control connections with the different 
transport bearers, 

and the common control node (2) is adapted to de- 
termine the type of radio access network (1 2, 1 4) for 
the radio link and is adapted to provide the routing 
information according to the determined type of radio 
access network (1 2, 1 4) to the first control node (4). 



1. VerfahrenzurHerstellungeinerVerbindungineinem 
Mobilkommunikationssystem mit einer Teilnehmer- 
55 einrichtung (UE), wobei die Verbindung mit derTeil- 
nehmereinrlchtung (UE) wenigstens eine Funkver- 
blndungzwischen derTeilnehmereinrichtungundei- 
nem Funkzugangsnetz und einen Kernverbindungs- 
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abschnitt umfasst, wobel ein erster Steuerknoten (4) 
die Herstellung des Kernverbindungsabschnitts ge- 
maB Leitweginformatlonen einleitet, wobei derKern- 
verbindungsabschnitt mit verschiedenen Transport- 
trSgern hergestellt werden kann, und dererste Steu- 
erknoten (4) den Transporttrager des Kernverbin- 
dungsabschnitts gemaB den Leitwegtnfomnationen 
zuordnet, dadurch gekennzeichnet, dass 
die Tellnehnnereinrichtung (UE) fur Verbindungen 
Dber verschiedene Typen von Funkzugangsnetzen 
(12, 14) ausgefegt ist, 

ein genneinsanner Steuerknoten (2) in einem Kern- 
netz des Kommunikationssystems die Herstellung 
derFunkverbindungzurTeilnelimereinrichtung(UE) 
fur verscliiedene Typen von Funkzugangsnetzen 
(12, 14)einleitetundVerbindungenmitdenverschie- 
denen Transporttragern steuert, 
und der gemelnsame Steuerknoten (2) den Typ von 
Funkzugangsnetz (12, 14) fur die Funkverbindung 
bestimmt und die Leitweginformatlonen gemaB dem 
bestimmten Typ von Funkzugangsnetz (1 2, 1 4) dem 
ersten Steuerknoten (4) zur Verfiigung stellt. 

2. Verfahren nacli Anspruch 1 , wobel eine Position der 
Tellnehmerelnrlchtung (UE) innerhalb des Versor- 
gungsbereichs des Kommunikationssystems ge- 
maB einem Aufenthaltsgebiet (LA) bestimmt wird, 
verschiedene Aufenthaftsgeblete (LA) verschiede- 
nen Typen von Funkzugangsnetzen (12, 14) zuge- 
ordnet werden, und der Typ von Funkzugangsnetz 
(12, 14) durch den gemeinsamen Steuerknoten (2) 
aus einer Kennung eines aktuellen Aufenthaltsge- 
blets der Tellnehmerelnrlchtung bestimmt wIrd. 

3. Verfahren nach Anspruch 1 oder 2, wobel verschie- 
dene Roaming-Nummern fur die Leitweginformatio- 
nen gemaB dem bestimmten Typ von Funkzugangs- 
netz (12, 14) ausgewahit werden, und der weltere 
Steuerknoten (4) den TransporttrSger gemaB der 
empfangenen Roaming-Nummer zuordnet 

4. verfahren nach Anspruch 1 oder 2, wobei die Leit- 
weginformatlonen ein Flag umfassen, das den be- 
stimmten Typ von Funkzugangsnetz (12, 14) an- 
zeigt, und der weitere steuerknoten (4) den Trans- 
porttrSger gemSB dem Flag zuordnet. 

5. Verfah ren nach einem der vorhergehenden AnsprQ- 

che, wobei der gemeinsame Steuerknoten (2) ein 
Kernnetz des Kommunikationssystems mit wenig- 
stens zwei verschiedenen Typen von Funkzugangs- 
netzen (12, 14) verbindet. 

6. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei der weitere Steuerknoten (4) ein Durch- 
gangsknoten ist, der ein Kernnetz (CN) des Kommu- 
nlkationsnetzes mit einem weiteren Kommunikati- 
onsnetz verbindet. 



7. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei der Typ von Funkzugangsnetz (12, 14) 
ein GSM-odereIn UMTS-Funkzugangsnetz anzelgt. 

5 8. Verfahren nach einem der vorhergehenden AnsprQ- 
che, wobei der Typ von Funkzugangsnetz (12, 14) 
einen Zugangstragertyp umfasst. 

9. Verfahren nach einem der vorhergehenden Anspru- 
10 Che, wobei der Transporttrager aus einer Gruppe 

ausgewahit wird, die ATM-Trager, IP-Trager und 
TDM-Trager umfasst. 

10. Verfahren nach einem der vorhergehenden AnsprQ- 
15 Che, wobel wenlgstens ein Verbindungsabschnitt 

der Verbindung zu einem Media-Gateway (6, 8, 1 0) 
hergestellt wird, welches die Nutzlast der Verbin- 
dung verarbeitet und welches durch wenlgstens ei- 
nen der Steuerknoten (2, 4) gesteuert wird. 

20 

11. Gemeinsamer Steuerknoten fur ein Mobllkommuni- 
katlonssystem mit einer Tellnehmereinrichtung 
(UE), wobei eine Verbindung mit derTeilnehmereln- 
richtung (UE) wenlgstens eine Funkverbindung zwi- 

25 schen der Tellnehmerelnrlchtung und einem Funk- 
zugangsnetz und elnen Kernverblndungsabschnitt 
umfasst, wobei ein erster Steuerknoten (4) ausge- 
legt Ist, die Herstellung des Kernverbindungsab- 
schnitts gemaB Leitweginformatlonen einzulelten, 

30 wobei der Kernverblndungsabschnitt mit verschie- 
denen Transporttragern hergestellt werden kann, 
und dererste Steuerknoten (4) so ausgelegt ist, dass 
er den Transporttrager des Kernverbindungsab- 
schnitts gemaB den Leitweginformatlonen zuordnet, 

35 dadurch gekennzeichnet, dass 

das Mobilkommunikationssystem eine Teilnehmer- 
einrichtung (UE) umfasst, die fur Verbindungen mit 
verschiedenen Typen von Funkzugangsnetzen (12, 
14) ausgelegt Ist, 

40 der gemelnsame Steuerknoten (2) Innerhalb eines 
Kernnetzes des Kommunikationssystems ist und so 
ausgelegt ist, dass er die Herstellung der Funkver- 
bindung zur Tellnehmereinrichtung (UE) fOr ver- 
schiedene Typen von Funkzugangsnetzen (12, 14) 

45 einleitet, und so ausgelegt Ist, dass er Verbindungen 
mit verschiedenen Transporttragern steuert, 
und der gemeinsame Steuerknoten (2) so ausgelegt 
Ist, dass er den Typ von Funkzugangsnetz (12, 14) 
fur die Funkverbindung bestimmt und die Leitwegln- 

50 fonnationen gemaB dem bestimmten Typ von Funk- 
zugangsnetz (12, 14) dem ersten Steuerknoten (4) 
zur Verfugung stellt. 

12. Mobilkommunikationssystem mit einer Tellnehmer- 
55 einrichtung (UE), wobel eine Verbindung mit derTell- 

nehmerelnrichtung (UE) wenlgstens eine Funkver- 
bindung zwischen derTeilnehmereinrichtung und ei- 
nem Funkzugangsnetz und elnen Kernverbindungs- 
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abschnitt umfasst, wobei ein ersterSteuerknoten (4) 
so ausgelegt ist, dass er die Herstellung des Kern- 
verbindungsabschnitts gemafB Leitweginformatio- 
nen einleitet, wobei der Kernverbindungsabschnitt 
mit verschiedenen Transporttragern hergestellt wer- 
den kann, und der erste Steuerknoten (4) so ausge- 
legt ist, dass er den Transporttrager des Kernverbin- 
dungsabschnitts gemaB den Leitweglnformatlorien 
zuordnet, dadurch gekenntzelchnet, dass 
die Teilnehmereinrichtung (UE) fQr Verbindungen 
uber verschiedene Typen von Funkzugangsnetzen 
(12, 14) ausgelegt ist, 

ein gemeinsamer Steuerknoten (2) innerhalb eines 
Kernnetzes des Kommunikatlonssystems so ausge- 
legt ist, dass er die Herstellung der Funkverblndung 
zur Teilnehmereinrichtung (UE) fur verschiedene 
Typen von Funkzugangsnetzen (1 2, 1 4) einleitet und 
Verbindungen mit verschiedenen Transporttragern 
steuert, 

und der gemeinsanne Steuerknoten (2) so ausgelegt 
1st, dass er den Typ von Funkzugangsnetz (12, 14) 
fiir die Funkverblndung bestimmt, und so ausgelegt 
ist, dass er die Leitweginformationen gemaB denn 
bestimmtenTypvon Funkzugangsnetz (12, 14) dem 
ersten Steuerknoten (4) zur VerfCigung stellt. 



Revendications 

1, Procede d'etablissement d'une connexion dans un 
systeme de communication mobile avec un equipe- 
ment d'utilisateur (UE), dans lequel la connexion 
avec I'equipement d'utilisateur (UE) comprend au 
moins une liaison radio entre I'equipement d'utilisa- 
teur et un reseau d'acc^s radio et une liaison cen- 
trale, dans lequel un premier noeud de commande 
(4) amorce I'etablissement de la liaison centraie se- 
lon une information de routage, dans lequel la liaison 
centraie peut etre etablie avec diff^rents supports 
de transport et le premier noeud de commande (4) 
attribue le support de transport de la liaison centraie 
selon i'infonnation de routage, 
caracterlse en ce que 

Tequipement d'utilisateur (UE) est adapteades con- 
nexions via differents types de r^seaux d'acc^s radio 

(12,14), 

un noeud de commande commun (2) dans un reseau 
central du systeme de communication amorce I'eta- 
blissement de la liaison radio vers Tequlpement d'utl- 
lisateur (UE) pour les differents types de reseaux 
d'acces radio (12,14) et commande les connexions 
avec les differents supports de transport, 
et le noeud de commande commun (2) determine le 
type de reseau d'acces radio (12,14) pour la liaison 
radio etfournit Tinformation de routage selon le type 
de reseau d'acces radio determine (12,14) au pre- 
mier noeud de commande (4). 



2. Procede selon !a revendication 1, dans lequel une 
position de I'equipement d'utilisateur (UE) a I'inte- 
rieur de 7,a zone de couverture du systeme de com- 
munication est determinee selon une zone de posi- 

5 tionnement (LA), differentes zones de positionne- 
ment (LA, LA') sont attribuees a differents types de 
reseaux d'acces radio (12,14) et le type de reseau 
d'acces radio (12,14) est determine par le noeud de 
commande commun (2) a partird'unidentifiantd'une 
10 zone de position nement actuelle de I'equipement 
d'utilisateur. 

3. Procede selon la revendication 1 ou 2, dans lequel 
differents numeros itinerants sont selection nes pour 

15 rinformatlon de routage selon le type detennine de 
reseau d'acces radio (12,14) et le noeud de com- 
mande supplementaire (4) attribue le support de 
transport selon le num6ro itinerant re9U. 

20 4. Procede selon la revendication 1 ou 2, dans lequel 

I'information de routage comprend un fanion indi- 
quant le type determine de reseau d'acces radio 
(12,14) et le noeud de commande supplementaire 
(4) attribue le support de transport selon le fanion. 

25 

5. procede selon une quelconque des revendications 
precedentes, dans lequel le noeud de commande 
commun (2) connecte un reseau central du systeme 
de communication a au moins deux types differents 

30 de reseaux d'acces radio (7,2,14). 

6. Procede selon une quelconque des revendications 
precedentes, dans lequel le noeud de commande 
supplementaire (4) est un noeud de transit intercon- 

35 nectant un r6seau central (CN) du systeme de com- 
munication a un reseau de communication supple- 
mentaire. 

7. Procede selon une quelconque des revendications 
40 precedentes, dans lequel le type de reseau d'acces 

radio (12, 14) indique un reseau d'acces radio GSM 
ou UMTS. 

8. Procede selon une quelconque des revendications 
"^5 precedentes, dans lequel le type de reseau d'acces 

radio (12,14) comprend un type de support d'acces. 

9. Procede selon une quelconque des revendications 
precedentes, dans lequel le support de transport est 

50 seiectionne dans un groupe comprenant des sup- 
ports ATM, des supports IP et des supports TDM. 

10. Procede selon une quelconque des revendications 
precedentes, dans lequel au moins une liaison de la 

55 connexion est etablie vers une passerelle media 
(6,8,10) qui admlnistre la charge utile de la con- 
nexion et qui est commandee par au moins un des 
noeuds de commande (2,4). 
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11. Noeud de commande commun pour systeme de 
communication mobile avec un equipement d'utlli- 
sateur (use), dans lequel une connexion avec ['equi- 
pement d'utilisateur (UE) comprend au moins une 
liaison radio entre I'equipement d'utilisateur et un re- 5 
seau d'acces radio et une liaison centrale, dans le- 
quel un premier noeud de commande (4) est adapte 
afin d'amorcer Tetablissement de la liaison centrale 
selon une information de routage, dans lequel la 
liaison centrale peut §tre etablle avec diff^rents sup- 
ports de transport et le premier noeud de commande 

(4) est adapte afin d'attribuer ie support de transport 
de la liaison centrale selon Hnformatlon de routage, 
caracterise en ce que 

le systeme de communication mobile comprend un 
equipement d'utilisateur (UE) adapte aux con- 
nexions via differents types de reseaux d'acces radio 
(12,14), 

le noeud de commande commun (2) est a Pinterieur 
d'un noeud central du systeme de communication 20 
et adapte afin d'amorcer I'etablissement de la liaison 
radio vers I'equipement d'utilisateur (UE) pour diffe- 
rents types de reseaux d'acces radio (12,14) et 
adapts afin de commander des connexions avec les 
differents supports de transport, 25 
et le noeud de commande commun (2) est adapte 
afin de d^tennlner le type de reseau d'acces radio 
(1 2, 1 4) pour la liaison radio et de foumir I'inf ormation 
de routage selon le type detemriine de reseau d'ac- 
ces radio (1 2, 1 4) vers le premier noeud de comman- so 
de (4). 

1 2. Systeme de communication mobile avec un equipe- 
ment d'utilisateur (UE), dans lequel une connexion 
avec I'equipement d'utilisateur (UE) comprend au 35 
moins une liaison radio entre Tequipement d'utilisa- 
teur et un reseau d'acces radio et une liaison cen- 
trale, dans lequel un premier noeud de commande 

(4) est adapte afin d'amorcer Tetablissement de la 
liaison centrale selon une infonnation de routage, 40 
dans lequel a liaison centrale peut etre etablle avec 
differents supports de transport et le premier noeud 
de commande (4) est adapte afin d'attribuer le sup- 
port de transport de la liaison centrale selon infor- 
mation de routage, caracterise en ce que 45 
I'equipement d'utilisateur (UE) est adapte aux con- 
nexions via differents types de reseaux d'acces radio 
(12,14), 

un noeud de commande commun (2) dans un reseau 
central du systeme de communication est adapte so 
afin d'amorcer I'etablissement de la liaison radio vers 
I'equipement d'utilisateur (UE) pour differents types 
de r6seaux d'acces radio (12,14) et de commander 
des connexions avec les differents supports de 
transport, 55 
et le noeud de commande commun (2) est adapte 
afin de detenniner le type de reseau d'acces radio 
(12,14) pour la liaison radio et est adapts afin de 



fournir I'informatlon de routage selon le type deter- 
mine de reseau d'acces radio (1 2, 1 4) vers le premier 
noeud de commande (4). 
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Fig. 2 
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Fig. 3 




Fig. 4 
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